INTRODUCTION
Vitamin D plays a critical role in bone health and mineral homeostasis via calcium serum level integrates sun exposure, dietary intake, supplement use, and storage [4, 5] . Low 35 body vitamin D status is common worldwide [6] [7] [8] [9] [10] .
37
High latitude and winter season are established risk factors for low vitamin D status [10] [11] [12] [13] .
38
High body mass index (BMI) is inversely associated with circulating 25(OH)D levels [14] [15] [16] . 39 However, lifestyle factors have not been intensively studied and show inconsistent 40 associations with vitamin D status [9, 10] . 
MATERIALS AND METHODS

Study Area and Population
50
Participants were from the HUNT study; one of the largest population health studies 51 conducted in Norway to date. The Nord-Trøndelag study area is located at latitude 64 degrees 52 north, situated in the middle of Norway [17] . The study population was mostly Caucasian 53 (97%), with socio-demographic characteristics generally representative of Norway.
55
Three adult HUNT surveys have been completed to date: HUNT 1 (1984) (1985) (1986) , HUNT 2 56 (1995 HUNT 2 56 ( -1997 , and HUNT 3 (2006 HUNT 3 ( -2008 [17, 18] . The target population for HUNT 2 consisted 57 of approximately 93,000 adults living in Nord-Trøndelag with a participation rate of 70%
58
(n=65,237). Among the HUNT 2 participants, 57% (n=37,059) also took part in HUNT 3.
60
We established a cohort of 25,616 adults aged 19-55 years who were followed up from 61 HUNT 2 to HUNT 3 over an approximately 11-year period. This cohort was initially selected 62 to study serum 25(OH)D levels and other factors associated with asthma development [19] . A 63 10% random sample of the cohort participants (n=2584) was selected for measurement of 64 serum 25(OH)D levels in blood samples collected during HUNT 2 [20] (Table 3) .
129
In adjusted Poisson regression analysis ( Season: summer, June-August; autumn, September-November; winter, December-February; spring, March-May.
Fig. 1
Unadjusted frequency distribution of serum 25(OH)D levels in a random sample (n=2505), Nord-Trøndelag Health Study, 1995-1997. The graph was smoothed using kernel-smoothing density for normal distribution. Four subjects with serum 25(OH)D levels greater than 150nmol/L were excluded from the figure.
